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ROLLEFSEN (1933) found along the Norwegian Coast from Bergen 
to Finnmark two types of cod, which could be distinguished by the shape 
of the otoliths, the relative breath of the zones in the otoliths and their 
finer structures. One of the otolith types was typical for what ROLLEFSEN 
(1933) called coastal cod, cod which live all the year round in the coastal 
area. The other type was typical for skrei (mature Arctic cod) which is 
in Norwegian water a short time during spring for spawning, and which 
are living the rest of the year in the Barents sea and in the Bear IsIand - 
West Spitsbergen area. In  a later paper ROLLEFSEN (1934) showed that 
the coastal cod had a faster growth, mature at an younger age, had a 
smaller number of vertebrae, and the weight at the same length was 
higher for coastal cod than for skrei. 
The cod otolith samples taken in January-April from purse seine, 
gill net, long line and hand line catches in Lofoten contain mostly the 
skrei type and only a small fraction is coastal cod. Most of the cod taken 
by Danish seine at the same time are after the fishermen's opinion not the 
skrei type. The body shape of this cod are more lumped, which are typical 
for the coastal cod (ROLLEFSEN 1954). 
The results of tagging experiments in Lofoten (DANNEVIG 1953) have 
clearly demonstrated the migrations of skrei in the Norwegian waters, 
but the knowledge about the migration of coastal cod in these areas has 
been poor. One of the purposes of the investigations in Lofoten 1960 and 
1961 were to increase our knowledge about the biology of coastal cod in 
these areas, and some of the results are given in the following. 
Material 
In March 1960 it was off Henningsv~r tagged 535 hand line caught 
and 239 Danish seine caught cod. During April next year 644 purse seine 
caught cod were tagged at Hola and 300 Danish seine caught cod off 
Henningsvzer. In  all experiments were used hydrostatic tags fastened in 
front of the first dorsal fin. The length of all tagged fish were measured 
before release. 
Age and length samples taken from Danish seine and long linelpurse 
seine catches are studied together with the tagging material. The samples 
from the Danisli seine catches are from the area off Henningsvzr, while 
the long line and purse seine samples are from catclies taken some distanse 
east of Hei1ningsv;~r. The tagging and the sampling were each year made 
more or less at the same time. 
Age and lengtlz 
The number of coastal cod estimated on behalf of the character of 
tlie otoliths are quite different in samples from Danisli seine and long 
line/purse seine catches. In  1960 and 1961 the Danish seine catches 
contained 95 and 93 percent coastal cod respectively, while the long line/ 
purse seine catches from the sanie years contained about 89 ancl91 percent 
skrei (Table 1) respectively. 
The age distributions of coastal cod in long line, purse seine and 
Danish seine catches are different fro111 the age distributions of skrei in 
the long line/purse seine catches (Fig. 1). The age groups 5, 6 and 7 are 
dominating among the coastal cod, while 9, 10 and 11 are the main age 
groups among the skrei. The age groups 8 ancl older occur but slightly 
among the coastal cod in the Danish seine samples, but they are more 
Erequent among the coastal cod in the long linelpurse seine samples. 
The cod tagged from liand line and purse seine catches was on the 
average bigger (Fig. 2) than the cod tagged from Danish seine catches. 
There is a good agreement between the length clistributions of skrei in the 
age material and the tagged liand line/purse seine caught cod on the one 
side and between tlie length distribution of the coastal cod and tagged 
Danish seine caught cod on the other side. 
Migration 
Some recaptured cod tagged in 1960 from Danish seine catches were 
recaptured during March-April the same year in the western part of 
Lofoten and in the area outside tlie Lofoten Islands (Fig. 3). During 
summer and autumn some recaptured cod were reported from Lofoten 
ancl Vester:len, ancl the most northerly recovered cod from the 1960 
Table 1. The content of skrei and coastal cod iiz otolith salnples fionz Lofoten. 
i 1 ; No. in 1 Skrei / Coastal cod Gear Date , sample , per cent , per cent 
Danish seine 
- 
Long line 
28th March 1960 . . . . . . i 126 1 4.8 95.2 
8th April 1961 . . . . . . . . 92.5 
4th March- 
5th April 1960 . . . . . . . 88.9 11.1 I 955 90.8 1 9.2 Purse seine 13111-27th March 1961 1 714 
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Fig. I .  Age clistributions of skrei and coastal cod caught in Lofoten 1960 and 1961 by 
hand line and purse seine respectively, together with age clistrib~~tions of coastal cod 
caught by Danish seine on nearly the sanze time a i d  localities (See Table 1 ) .  
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Fig. 2. Length distributions of tagged cod in 1960 and 1961 caught by Danish seine 
and hand linelpurse seine and length distributions of coastal cod caught by Danish 
seine and long linelpurse seine, together with length distributions of skrei caught by 
long linelpurse seine. 
experiments was reported from a locality near Tromso. The geographical 
distribution of recaptured cod in 1961 from the tagging this year give the 
same picture. However, this year the most northerly recovered cod was 
recaptured in August off Bear Island. 
The cod tagged in 1960 from hand line catches was during March- 
April recaptured from the western part of Lofoten and from the area 
Rost-Nordkapp. The geographical distribution of recaptured cod in 
1961 of cod tagged from purse seine catches in 1961 is similar (Fig. 4), 
but in addition some recaptures were recorded from the districts north 
and east of n'ordkapp. 
Cod tagged from Danish seine catches was recaptured in Lofoten 
in most of the months after tagging in the tagging year. However, the 
main part was recovered during March-June (Table 2), while the re- 
captures in the following years were consentrated in February-April. 
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Fig. 3. Danish seine tagging experiments in Lofoten 1960. Recaptures in the tagging 
year. 
Recoveries from the district Rost-Nordkapp were recorded in almost 
all months after tagging in the tagging year and in most of the months 
in following years. 
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Fig. 4. Purse seine tagging experiments in Lofoten 1961. Recaptures in the tagging 
year. 
The monthly distribution of the recaptured cod tagged from hancl 
line/purse seine catches is different. The recoverics taken in Lofoten both 
in the tagging year and in the follow~ing years are concciltratecl in March- 
'rable 2. Danish seine caught cod tagged in Lofoten 1960 and 1961. Number of fis11 recalitured in d$jirent ureas. 
Recapturc locality 1 Jan. 1 Fcb. ~ a r c i i l  April May June July Xug. Sept. , Oct. i Nov. Dec  1 ? / Total 
, i 
1 1 22 
1 15 
I 1  ' 
311 
4 
3 
4 
Lofoten 
Taggiiig year . . . . . . . . . . . . . . . . . . .  
Following years . . . . . . . . . . . . . . . . .  
W 
W 
Table 3. Hand line/jurse seine caz~ght cod tagged in Lofoten 1960 and 1961. Number o J f . ~ I z  ~ecujtzlred in diflerent arens. 
Recapture locality 1 Jan. Feh. ~ a r c h  April 1 IVlay June July i Aup. ) Sept. ) O c t  Nov. Dec. ? 1 Total 
l 
2 3  
4 1 4 
Norwegian coast south of Lofoten ... 1 
? 
1 3 2 0  
8 1 4 0  
Norwegian coast Rost - ATordkujp 
l agging year . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  Following years 
North and east of Nordknjp 
123 
2 
I 
1 
18 
3 
1 
1 
Lofoten 
Tagging year . . . . . . . . . . . . . . . . . . .  
Followiilg years . . . . . . . . . . . . . . . . .  
Norwegian coast Rost - Nordkapp 
l agging year . . . . . . . . . . . . . . . . . . .  
Following years . . . . . . . . . . . . . . . . .  10 23 11 
North and east of Nordkapj~ . . . . . . .  4 
Norwegian coast south of  Lo/ole~z . . .  
? 
1 
4 
1 
1 
2 
Table 4. Recajtured cod taggedfiom Danisl~ seine catches. 
1 
I Otolith present i Recapture area otolith Skrei / Coastal cod , 
Lofoten . . . . . . . . . . . . . . . . . .  
Rctst - 70" N . . . . . . . . . . . . . .  
. . . . . . . . .  70" N -Nordkapp 
North and east of Nordkapp 
South of the Vestfjorcl . . . . . .  
Total . . . . . . . . . . . . . . . . . . . .  
* One recaptured by foreign fishermen. 
April and February-April respectively (Table 3), and very few arci, recap- 
tured later than April.Most of the recaptures from the districts Rost-n'ord- 
kapp are made cluring April-May in the tagging year, and mostly 
during January-April in the following years. In  the area north ancl east of 
Nordkapp the recaptured cod were taken during the whole year, with some 
coilcentration in the summer months. 
Tagged Danish seine caught cod recaptured in the area Rost-70' N 
(Table 4)  are in all cases, where the otoliths of the recaptured fish are 
present, determined as coastal cod. The cocl recaptured in the same area 
but tagged from hand linetpurse seine catches, are only one fifth cleter- 
mined as coastal cod (Table 5). In  the area 70°N-Nordkapp are all- 
together reported 15 recoveries (Table 4 ancl 5), but there are only 
otoliths from 9 of them, all tagged from hand linetpurse seine catches. 
Table 5. Keca)tured cod tagged from hand line/$urse seine catches. 
Lofoten . . . . . . . . . . . . . . . . . .  
Rast-70" N . . . . . . . . . . . . . .  
. . . . . . . . .  70" N-Nordkapp 
North and east of Nordkapp 
South of the Vestfjord . . . . . .  
.................... Total 
" One recaptured by a foreign fisherman. 
** One recaptured by a foreign fisherman. 
*** Two recaptured by foreign fishermen. 
Danish seine 1960 ............... 1 : 84 28 1 8 
Danish seine 1961 . . . . . . . . . . . . . . .  >- 84 27 27 
Hand line 1960 ............... > 84 364 54 22.6 
Purse seine 1961 . . . . . . . . . . . . . . .  1 8 4  7.1 1 33.9 
508 ~ I 
'Table 6. Total number recaftured in different length groufs. 
Recaptured in the rest of 
I 
Danish seine 1960 . . . . . . . . . . . . . . .  Total 1 239 40 I 16.7 39.2 
Danish seine 1961 . . . . . . . . . . . . . . .  300 20 6.7 1 280 lgg I:" 36.4 
Hand line 1960 . . . . . . . . . . . . . . .  c< 1 535 70 I 13.1 1 465 96 1 20.6 
Purse seine 1961 . . . . . . . . . . . . . . .  / e 1 644 46 i 7.1 598 1 213 35.6 
Tagging Length Recaptured before lst the tagging year and the 
group Number ' a in a g i n g  year tagged next year. 
. 
-I - - - . _ . _ I  May In -_ gear year 1 Number 1 Percent liagging year. Number Percent I 
Danish seine 1960 . . . . . . . . . . . . . . .  ' <85 
9 1 
Hand line 1960 ............... 
Purse seine 1961 . . . . . . . . . . . . . . .  
3 6 
Three of these were determined as coastal cod and six as skrei. Of cod 
recaptured i ~ o r t l ~  and east of Nordkapp, two were determinecl as coastal 
cod (Table 5). They were both tagged in 1960 from hand line catches. 
One of these was in July 1960 recaptured on the Skolpe1-1 Bank. The fish 
7 i  as at  that time 6 years old, and had been spawning for the first time that 
year. The other one was recaptured in March 1961 at the Finninark 
coast at an age of 1 I years and had this year been spawning for the second 
time. However, in the last case the cleterinination of tlie type was a little 
uncertain. Of the recaptures taken south of Lofoten (Table 4 and 5) 
where otoliths arr present one is cletermiilecl as coastal cod and two as 
skrei. 
Ex~loitatio~z 
The tagging experiments have been carried out during the last part of 
the main fishing season in Lofoten. Taggecl fish will not at once be 
distributed in a representative manner within the population occurring 
in Lofoten (DANNEVIG 1953) and the fishing vessels are not randomly 
distributed. The percent recovery in the first months after tagging does 
not therefore give adequate information with respect to the exploitation of 
the stock. The recaptures made in Lofoten within the 30th April in the 
tagging year are therefore necessary to leave out of consideration. The 
number of tagged fish unaccounted for at the end of April is taken as basis 
when calculating the percent recovery in the following periods. 
I t  was during March and April 1960 reportecl recaptured 17  and 13 
perccnt of the cod tagged in 1960 from hand line and Danish seine catches 
respectively (Table 6),  while the corresponding figures of the 1961 
experiinents are 7 percent in both cases. The recapture rate of the Danish 
Table 7. Total  number ~ecaj)tu?-ed. 
Danish seine 1960 i 
Danish seine 1961 i 
lagging 1 Recaptured 
-- - - -- 1 I.ofoten before 1st 1 Lofoten Other 
gear yea1 Ihfay 111 tagging yea? later I localities 
Total . .. . . . . . . . . . . . / 
Total 
I 
Hand line 1960 1 
I'urse seine 1961 
- 
I I---- Total . . . . . . . . . . . . . . ! 116 276 1 1 9  511 
Tablc 8. Kecn j fu~es  take11 o u t d e  Lofoten. 
Tagging I Recaptures taken by 
j foreign countries 1 Norway 
geaI yea1 I --I- -- - - - tlawl trawl Danish selneother gear 
I I I 1 
Hand line 17 
r e  i n  25 
I Danish seine 1 13 11 2 I Dail~sh seine 196 1 1 5 1 10 3 
Total . . . . . . . . . . . . . .  : 42 1 13 : 2 5 7 5  
- - - 
seine experiments in 1960 ancl 1961 basecl on the total number recaptures 
-- 
4 
I____ _-_I-_____ -- 
taken cluring May in the tagging year and December the following year 
are 39 and 36 percent respectively, while the estimated rate of the hand 
I I 
Total . . . . . . . . . . . . . .  / 1 
line/purse seine experiments in 1960 and 1961 are 21 and 36 percent 
1 18 , 21 I 
respectively. 
The relative number of recaptures taken outside Lofoten after 30th 
April in the tagging year is 22 percent for the Danish seine experiments 
and 30 percent for the hancl line/purse seine experiments (Table 7). 
Only one of the tagged Danish seine caught cod is recovered by a foreign 
fisherman, wrhile 11 percent of the taggecl cocl from tlie hand linelpurse 
seine experiments are recaptured by fishermen from foreign countries 
(Table 8). In the area fished by all ilations the foreign fishermen have 
returned about 35 percent of the recaptured cod from the hand line/ 
purse seine experiments. I11 total 46 percent of the recaptured cocl were 
taken in this area by trawl ancl two tagged cod were found in Danish 
seine catches (Table 7 and 8). From the same localities 41 percent of the 
recaptured cocl from the Danish seine experil~ients were takrn by this 
gear and only one tagged cod was taken by trawl. 
During the tagging year about 516 of the total number recaptured 
in Lofoten of cod taggecl iron1 Daiiisll seine catches were taken by Danish 
seine, whilc in later years about 315 of the recaptures were taken by gill 
net, long line, haiicl line ancl purse seine. On the other band only 3 percent 
of the recapturcd tagged hand linelpurse seine caught cod were taken by 
Danish seine. 
Discussio~z 
The length distribution of the cocl tagged from hand linelpurse seine 
catches have nearly the same trend as the length distribution of skrei in 
the age material (Fig. 2), while tlie length distribution of the tagged 
Danish seine caught cod liave the same trend as coastal cod in the age 
material. I t  is therefore probable that the skrei type was tlie main part 
of the cod tagged from hand linelpurse seine catches, and that tlie coastal 
cod was the main part of the cod tagged from tlie Danish seine catches. 
The results of the recent skrei taggings confirm earlier investigations 
(DANNEVIG 1953). During March-April the skrei are migrating out of 
Lofoten and northwards along the Norwegian coast. Some cod move 
towards Bear Island and West Spitsbergen and some reach the South- 
East Barents Sea (Fig. 3), where they arrive in early summer. The cocl 
are during autumn living in the Northern area (Table 3), and in the last 
months of the year they start migrating towards tlie Norwegian coast. 
InJanuary the first cod arrive at Lofoten again. 
The taxation of the 1960 tagged hand line caught cod after ended 
Lofoten fishery in 1960 and to the end of the next year have been 21 per- 
cent, which is of tlie same order as the figures calculated for the experi- 
ments in 1947-1951 (DANNEVIG 1953) ancl 1954-1959 (HYLEN et. al. 
1961), except the 1958 experiment. The estimated rate for the experi- 
ments in 1958 and 1961 were 34 and 36 percent respectively. This high 
taxation was caused by the high availability and good weather conditions 
during the fishing season 1959 and 1962. 
Some coastal cod from purse seine and hand line catches may liave 
in earlier years been tagged, but the migrations have not been recognized. 
The tagging experiments of Danish seine caught cod in 1960 and 1961 
have demonstrated a migration in the spring nzonths out of Lofoten and 
northwards (Fig. 2). Most of the coastal cod seems to stop in the area 
Rost-70' N (Table 4 ancl 5), and very few are reaching the Barents Sea 
and the Bear Island - West Spitsbergen area. 
Some coastal cod are staying in Lofoten during summer nzonths in 
the tagging year (Table 2). Tagged hand linelpurse seine caught cod 
recaptured during suinizler and early autumn (Table 2) may therefore be 
coastal cod. Seven recaptures are actually in this connection, but there 
are only otoliths from two of them, which both were cletermirled as coastal 
cod. 
Most of the lishing effort in 1,ofoten by gill net, loizg line, liai~cl line 
and Danish seine is concentrated i11 January-April, but seining are to 
some extent going on through the ~vhole year. A delayed westward 
migration of coastal cod (in propcrtion to skrei) in Lofoten during the 
tagging year or an overstaying in Lofoteil (Fig. 3 and Table 2) may have 
caused that a lizuch higher number of taggecl Danish seine caught cocl 
are recaptured by Danish seine than tagged hand linelpurse seine caught 
cod (Table 9). The increased relative number of Danish seine caught cod 
Table 9. Number of tagged cod recaptured in Lofoten. 
I I I I I 
1 1 Tagging year / 1st year aft. tag. / 2nd year aft. tag. 3rd year aft. tag. / / 
Tagging Recapture 1 - -- PA-- 
Fear I Recapture month 1 ? 1 Total 
Danish seine 1960 
rr re 1961 
rr er 1960 
cr er 1961 
rr re 1960 
r rr 1961 
Eland line 1960 
Purse seine 196 1 
Hand line 1960 
Purse seine 1961 
Hand line 1960 
Purse seine 1961 
Danish seine, 33 30 
re r e i  18 26 2 
1 1 
1 
? 
2 1 
1 
? 
? 
recapturecl i11 later fishlng seasons ill 1,ofoten by long line, gill nct and 
hand line, may be a consequence of the great effort expandecl in Januarj 
-April by these gears in proportion to tliat by tlie Danish seine. I t  ins) 
also indicate a change in thc behavior of the coastal cod. 
Since long line are selective for fish up to about 65 cm (SETERSD,\L 
1957) ancl for fish iiiore than 95 cnl (HYLEN 1962) the age anel length 
data from long line samples are biased. Age and length saliiples from 
purse scine catches zue however, niore representative for the population 
fishecl by long line, gill net, hancl line and purse seine. In 1961 the coastal 
cod more than 75 cm are niore abunclant in tlie populatioii fished by 
purse seine, than the population fished by Danish scine (Fig. 2). The 
difference may be even greater, because thc Danish seiiie are selective 
for smaller fish. I t  is therefore possible, that tlie coastal cod ~vith iilcreasillg 
length, join the skrei shoals and follo~v the skrei out of 1,ofoten. A ten- 
dency of a higher proportional recapture of bigger fish froin the area 
outside Lofoten than inside (Table 10) support this. Change in behavior 
of coastal cod may happen wlien the fish arc maturing, as also inentionecl 
by HYLEN (1964) for the coastal cod living in the Smola-Froya di- 
strict. The consequenccs should then be a higher proportion of mature 
coastal cocl in the purse seine catchcs than in the Danish seine catches. 
Ulifortunately tlie maturity stagc of the gonads in our samplcs are missing. 
The proporti011 of cod otolitlis ~vith spawning zones in our samples iniglit 
bc a help too, but since it is very difficult to distinguish between the first 
tiine spawners and the iininatures at this time of thc year, no conclusion 
is drawn. 
Most of the tagged cocl less than 85 c111 are coastal cocl (Fig. 2). An 
attemp to compare the recapture ratc of coastal cod tagged from Danisli 
seine ancl ha~icl ine/pulse seine catches is made by estiniating the recap- 
ture rate for the time between 1st Xlay in the tagging year and the follow- 
ing year (Table 6). The ectiniatecl rate is about the saine for the two 
groups of cocl taggecl in 1961 (Tablc 6), but the estilnated reca1;ture rate 
for the group of tagged hancl linc caught cod ill 1960 is less than the half 
of the rate estimated for tlic group tagged in 1960 froiii Danish seine 
catclier, A part of this cliffereilce may be due to a higher tagging 111or- 
tality. 
The great nuniber of taggecl Danish scine caught cod recaptured b) 
Danisli seine, hand line, long line and gill net outsidc 1,ofoteii in propor- 
tion to the small number recapturecl by tra~vl (Tablc 8),  indicate a higher 
availability of coastal cocl for other gears than tra~vl. Since foreign fisher- 
men arc using o~ily trau 1 in these areas, the coastal cocl taggecl ill Lofotcn 
during ~vinter months, is latcr nzainly fished by Xorwegian fislicr~ncn 
(Table 7). 
'Fable 10. Total  nunzber tagged froin Danish  seine catches and the nuinber reca/tured i n  Lofoten and outside Lofoten. 
Localities 
J. 34 1 59 1 44 49 
Tagged . . . . . . . . . . . . . . . . . . . . .  I 2 
Recaptured Lol. in iagging year 1 I 
Recaptured outside Lofoteri in I 
tagging year . . . . . . . . . . . . . . . . .  I
Kccaptured Lofoten in later yearsl 
Recapturecl outside Lofoten iii 
later years . . . . . . . . . . . . . . . . . . .  
Total recaptured . . . . . . . . . . . . .  
Summn~y 
1) Otolith samples and length measurenlent of cod taken in Lofoten 
during March-April 1960 and 1961 by long line/purse seine ancl Danish 
seinc are stucliecl together with the recaptures of cod tagged in the same 
years from catches taken by hand line/purse seine and Danish seine. 
2) The cod in the otolith samples was splitted into skrei and coastal 
cod by the structure of the zones in the otoliths. The relative number of 
coastal cod in the Danish seine catches was 73-92 percent, while the 
content of coastal cod in the long linelpurse seine catches was estimated 
to 9--11 percent. The dominating age groups among skrei and coastal cod 
were 9-1 1 and 5-7 respectively, and the older age groups among the 
coastal cocl were inore abunclant in the population fished by long line/ 
purse seine than the population fished by Danish seine. 
3) Both coastal cod and skrei were cluring spring and summer ini- 
grating out of Lofoten. A very small part of the coastal cocl seems to 
migrate further north than 70" N, while the skrei spread into the northern 
waters from Bear Island and West Spitsbergen to the So~tth-East Bareilts 
Sea. On  tlie migration from Lofoten in the tagging year the coastal cod 
and thc skrei seem to some extent to be separatecl, but as the coastal cod 
grow older they join the skrei shoals. 
4) Considerable inroads have been made by the fishermen on both 
the coastal cod and the skrei present in Lofoten d~tring March-April 
1960 ancl 1961. While sevcral nations halie been fishing the skrei, the 
coastal cod has inainly been fished by Norwegian fishermen. 
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